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Introduction

 the Food Industry constantly strives for product development and
product optimization in order

e to stay ahead of the competition
e to prevent boredom and keep consumers satisfied

» to deliver food products to the market place that are
optimally aligned with consumer preferences

* there are different procedures to reach these goals, differing in
complexity, cost and time, but they all share a common, underlying
assumption:

e there iIs an ideal product
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the “ideal” product and liking

 the underlying assumption is that consumer disliking is a weighted linear
combination of attribute level deviations from the ideal product

n
Aj — —Z bi |X1j — Iil
=1
* where:

Aj is the consumer liking judgment for product j,

bi is the relative importance of deviations on attribute i for consumer’s overall liking judgment,
Xij is the consumer perception of product j on attribute |

li is the ideal level of attribute i that would generate maximum liking

reference: Engel, Blackwell & Miniard, 1995

* the challenge in product development is to make the existing product closer to
the ideal product

* how can we solve this problem?
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the purpose of this study

* in this study, three different methodologies have been compared in
their quest for the ideal product:

* the conventional, sensory method

* the JAR method
* the variant method
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the conventional, sensory approach

» a sensory panel rates a number of products on sensory attributes and
defines the perceptual product space
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the JAR approach

e consumers rate the products on several intensity attributes and
iIndicate for each attribute whether it is

1.much too weak

2.too weak

3.JUST ABOUT RIGHT
4.t00 strong

5.much too strong

e this is a combined judgment (how strong is it, what is my ideal and
how far away is it from my ideal?)

 the same consumers also rate their liking of the products
* the attribute ideal points are qualitatively assessed at zero deviation
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the variant. combining Conventional and JAR

e consumers rate the perceived attribute intensities and their ideal
Intensities separately for each product
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the variant method

e this results in two profiles:
 one for the perceived intensities
 one for the ideal intensities

« for each attribute, the deviation from ideal can be computed directly
from the data, but the deviations from ideal can also be assessed

e as zero deviation as in the JAR method

« or they can be derived through calculations as in the
conventional method
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different measures

measure conventional JAR variant
Aj  overall liking measured measured measured
bi  attribute importance calculated calculated calculated
Xijj  attribute perception measured n.a. measured
l attribute ideal point calculated n.a. measured
|X-I| attribute deviation calculated measured calculated or
measured

* the ideal points for the conventional method are calculated through
regression (ideal point or vector models)

* the ideal points for the variant method can be estimated directly or calculated
and the attribute deviations can also be measured by converting the data to
JAR data
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finding the ideal product

e the three methodologies share a common goal:

* to provide guidance on the importance (“drivers of liking”)

* to indicate the direction and the size of the changes that need to

be made in the attribute structure of the products to enhance
liking

* how do the results from these methodologies compare?
 to answer this question, the following experiment was conducted
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experimental

* three groups of consumers (n=52-58) have rated five commercially available
yoghurts on 12 intensity attributes and overall liking

» each group was assigned to one of the three methodologies

» group 1 used the JAR method, with 5-point JAR scales

» group 2 used the conventional method with 9-point intensity scales
 group 3 used the variant method with 9-point intensity scales

« liking has been measured in all groups with the 9-point hedonic scale

* the five yoghurts have been presented according to a sequentially-monadic
design (balanced serving order) in 60 minute sessions

* tests are administered by computer, using the EyeQuestion software

7002 12




PRODUCT
RESEARCH

results

* this resulted in three sets of data:

1. JAR data on 12 intensity attributes and overall liking for the five yoghurts
2. Sensory profiles on 12 attributes and overall liking for the five yoghurts

3. Sensory and ideal profiles on 12 attributes and overall liking for the five
yoghurts
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data checks

 for a meaningful comparison, the following criteria should be fulfilled:

* the products should differ from each other on the intensity attributes
and overall liking

 an ideal attribute level should be present in the set of stimuli

« self reported ideal levels (as in the variant method) should be reliable
across products
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* the products differ on all intensity attributes except odour strength, sweet
odour and sour odour (3 of the 12 attributes do not discriminate between the

products)

* ideal attribute levels can be computed
* the products differ on overall liking, there is no effect of method

P1 P2 P3 P4 P5 F-prod P-prod
Variant 6,4 6,6 6,0 5,6 6,8 5,07 0,00
Conventional 6,4 6,1 6,0 59 7,0 4,09 0,00
JAR 6,3 5,9 5,8 5,6 6,5 2,65 0,03
F-method 0,19 1,79 0,25 0,57 1,65

P-method 0,83 0,17 0,78 0,57 0,19
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data checks, continued

* self reported ideal points did not differ significantly across the five products

= product 1 —=— product 2 product 3 == product 4 === product 5
DI thickness

ID intensity aftertaste ID odour intensity

ID length aftertaste ID sour odour

ID thick in mouth ID sweet odour

ID bitterness ID taste intensity

ID mild taste ID sweetness

ID sourness
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the next steps: finding the ideals

« for the conventional method, ideal points can be estimated for each attribute
through the ideal point regression model

« for the JAR method, attribute ideal points are not directly available in
numerical format, but as direct judgements of attribute deviations from ideal
(the deviations have been regressed on the average intensity ratings from the
conventional and variant method in order to obtain an ideal point)

« for the variant method, ideal points can be estimated through regression,
they are directly provided by the ideal ratings of the consumers and the data
can be converted to JAR data

* this results in the following set of ideals:
« estimated through regression analysis (Conv-est, Var-est)
 derived from JAR type data (JAR-der, Var-der)
 direct self reported ideals (Vvar-self)
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 how well do these different ideals match?
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» the correlation coefficients between the obtained ideal levels are shown in
the table below (above diagonal only 9 qualifying -, below all 12 attributes)

Conv-est Var-est Var-der JAR-der Var-self
Conv-est X 0,93** 0,85** 0,83** 0,76**
Var-est -0,31 X 0,94** 0,92** 0,86**
Var-der 0,31 0,72* X 0,96** 0,97**
JAR-der 0,10 0,65* 0,66* X 0,91**
Var-self 0,47 0,43 0,87** 0,68* X

* there is a very high correlation between the ideals obtained with the different
measures

* but, the inclusion of the three non-discriminating attributes (odour strength,
sweet odour and sour odour) strongly reduce the correlations, especially for
the conventional method
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recommendations for improvement

* the final goal of this exercise is to give suggested directions for
product improvement

 for each method, the suggested directions have been computed on a
product by product basis (5 products and 9 or 12 attributes make 45 or
60 suggested directions)

* the data have been recoded into 3 categories:
* ideal is significantly higher, suggested increase in X (>)
* ideal is significantly lower, suggested decrease in X (<)
 no significant difference between X and I, level is right (=)

* the suggested directions have been compared for every combination
of methods and for the data based on all 12 attributes and on the 9
gualifying attributes only
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recommendations for improvement: table

* same indicates that both methods suggest the same improvement
e <Or> Indicates a contradiction in the suggested improvement
(increase versus decrease)
o =>0r =< indicates an inconsistency (one method suggests “same”
and the other method suggest either increase or decrease)
conventional estimated and variant estimated variant estimated and variant derived
same = or diff <or> same = or diff <or>
n=45 23 18 4 n=45 24 21 0
n=60 30 17 13 n=60 29 28 3
conventional estimated and variance derived variant estimated and JAR derived
same = or diff <or> same =or <or>
diff
n=45 27 18 0 n=45 24 20 1
n=60 35 23 2 n=60 31 23 6
conventional estimated and JAR derived variant derived and JAR derived
same = or diff <or> same =or <or>
diff
n=45 22 22 1 n=45 36 9
n=60 32 24 4 n=60 47 13
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recommendations for improvement: plot

o for the 9 qualifying attributes, there are almost no contradictions (only 2%)

* For all 12 attributes, there are contradictions in 8% of the cases

* In 58% of the cases, the 3 methods predict the same direction for improvement

* in 38% of the cases, the suggestions are but not contradictory (=> or =<)
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conclusions

1. The different methods show a surprising robustness, especially when the
attributes are screened on appropriateness (non-discriminating attributes
will lead to large deviations).

2. Although there is agreement in more than 57% of the cases, there are
inconsistencies in almost 40% of the cases. However, these inconsistencies
are always between “just right” versus “adjust”.

3. In this study, the cut off criterion was based on statistical criteria only, and
these criteria differ between methods and approaches.

4. This shows that statistical criteria only are an inadequate basis to decide on
product adjustment and that it needs to be complemented by managerial
judgment as to whether the deviations from ideal are large enough to justify
product adjustment.
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conclusions, continued

5. The ideal attribute levels directly obtained from self report measures relate
favourably to those derived or estimated from other methods, for that reason

the variant method can be a highly valuable alternative for the conventional
and for the JAR approach.

6. The variant method is less complex than the conventional approach and it

delivers more information than JAR data (both perceived and ideal intensities
instead of deviations).

7. This is especially relevant in many practical “business” situations, where is
only a limited number of product alternatives available with strong time
restrains and data must be obtained from consumers.

8. The presence of perceived and ideal levels is definitely appreciated by the
product developers.
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Thank you

« are there any questions?

o article is published in FQP, 18, 2007, p729-741, download presentation from
www.opp.nl
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